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It is easily seen that wlien the same proportion of alcohol to water pre- 
vails, the contents of the alcohol in the first vessel will be=a^/(a+6). 
.:x must be =00. 

II. Solution by 0. B. M. ZEER. A. M., Fh. D.. Parsons, W. Va. 

After the first operation, there are a—c gallons of alcohol in the first ves- 
sel, and c gallons of alcohol in the second vessel. After the second operation, 
there are a— 2c+c2(l/a+l/6) gallons of alcohol in the first vessel, and 
2c— c^(l/a+l/&) gallons of alcohol in the second vessel. 

Let J.=c(l/a-f 1/6). Then, after the third operation, there are a— 3c-|- 
BAe—A^c gallons of alcohol in the first vessel, and Be—SAc+A'^c gallons of al- 
cohol in the second vessel. After the nth operation there are 

«(m— 1) . w(m— 1)(m— 2) .„ , ,„ , , c(l— A)»— c ,, „ 
a-nc + Of ^ c — '^ ^^ ^A^c+.....±A'^^c=a+— -j^ gallons of 



alcohol, and 



c — c{\ — A ^^ 

^ — gallons of water in the first vessel, and 



m(m— 1) . , w(w — 1)(m— 2) .„ , .„ , c—c(l—Ay „ „ , 

nc — ^-^ — -Ae-] — ^^ —^ -A^c—.....±A^-^c= ^ ^gallons of aleo- 

ofl A)" c 

hoi, and 6 + -^ j^ gallons of water in the second vessel. 

. Aa+c(l—A)^—c _ c— c(l— .A)" 
■ ■ c-cil-Ay ~ Ah+cil-Ay-c 

:.il~Ay— -^ — ' ^ ,^ — — 0. .•.«=— 00, or A=l. 
^ c(a— 6) 

.'.The result stated can only happen when a=l)=2e, then n^=l. 

156. Proposed by B. D. OARMICHAEL, Hartselle, Ala. 

There exist no multiply perfect odd numbers of multiplicity n containing 
only n distinct primes. 

Solntion by JACOB WESTLUND, Ph. D,, Purdue University, Lafayette, Ind, 
If n denotes the multiplicity of a multiply perfect number p^^i p^'^^.-.-pf*, 
where i>, , 1>2» ^^^ distinct primes, we have 



Pr-^r^ Pz- 



« o. ^ " i'a"' J 1, ^ Pi Pz Pi 

n = ^ — • ^ — , and hence w< ^, . ., ., . 

p^-1 p.,-l p^-lp^-l pi-1 

Now, if pj>2, we have 
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Pi P, Pi ^ 3 4 i+2 _ i+2 



Hence we should have «< "T , ort>2w— 1, 



PROBLEMS FOR SOLUTION. 



ALGEBRA. 

856. Proposed b; THEODORE L. DeLAND, Treasury Department, Washington, D. C. 

Three men, A, B, and C, rented a pasture for a fixed amount, each to pay 
per month in proportion to the stock pastured. During the first month A put in 
3 horses and B and C each some horses, and B paid for the month $6, but A and 
C each defaulted payment. During the next month each put in one more horse, 
and C paid for the month $7.20, but A and B each defaulted payment. During 
the next month each put in one more horse, and A paid his bill for the month, 
$5, but B and C each defaulted. 

Required: (1) the rent of the pasture per month; (2) the number of 
horses B and each put in during the first month ; and (3) the amount A, B, 
and C, each, owed for the unpaid service. 

857, Proposed by L. E. NEWCOMB, Los Gatos, Cal. 
Solve (1) x+y=lQ, (2) 3a;=log,„y. 

S68. Proposed by E. D. CABMICHAEL, Hartselle, Ala. 

Sum the infinite series -^— ^ r^^ beginning with m— 1, w being always 

odd. 



CALCULUS. 

316. Proposed by S. D. CABMICHAEL. Hartselle, Ala. 

Find the limit of the sum of the series 



■ + 



when M and m are indefinitely increased. (Distinguish the several cases arising 
from the different relative values of m and n. ) 

S17. Proposed by S. A. C0BE7, Hiteman, Iowa. 

In The Analyst, Vol. II, p. 120, 1875, G. W. Hill finds by the method of 

-. — p — j-^j5- to be 1.6576363. 

Evaluate the definite integral by some other method and verify above result. 



